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(57) Screw compressor comprising: a rotor set (100)
comprising a pair of male rotor (110) and female rotor
(120) meshing with each other; a rotor housing (200);
and a partition plate (300), fixed on the rotor housing and
having afirst annular section (310) and a second annular
section (320) connected to each other, wherein, the di-
ameter of the annular outer surface of the first annular
section is the same or substantially the same as the di-
ameter of the circle where tooth tips of male rotor teeth
of the male rotor are located, and the diameter of the
annular inner surface of the first annular section is the

SCREW COMPRESSOR AND REFRIGERATION SYSTEM HAVING THE SAME

same or substantially the same as the diameter of the
main shaft of the male rotor; the diameter of the annular
outer surface of the second annular section is the same
or substantially the same as the diameter of the circle
where tooth tips of female rotor teeth of the female rotor
are located, and the diameter of the annular inner surface
of the second annular section is the same or substantially
the same as the diameter of the main shaft of the female
rotor.

Refrigeration system configured with such a screw
Compressor.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to the technical
field of compressors, in particular to a screw compressor,
and further to a refrigeration system configured with the
screw compressor.

BACKGROUND OF THE INVENTION

[0002] Screw compressors are common equipmentin
industrial applications, which generally include single-
stage screw compressors, two-stage screw compres-
sors, and three-stage screw compressors etc. Among
them, single-stage screw compressor, using a pair of
screw-shaped rotors to make rotary movement in the cyl-
inder to compress and transport gas and with a compres-
sor main machine as its core component, is a type of
positive displacement compressor. The gas is com-
pressed through the volume change of the tooth space
of the mutually meshing male and female rotors installed
in parallel inside the rotor housing, causing periodic vol-
ume changes in the gas between the tooth space of the
rotors, so that the gas is pushed from the suction side to
the discharge side along the rotor axis, thus completing
the three working processes of suction, compression,
and discharge.

[0003] The existing two-stage screw compressors of-
ten adopt a two-stage single-machine form under high
compression ratio conditions. However, due to the com-
plex structure and numerous components, such com-
pressors are high in cost and inconvenient to install.
Therefore, itis necessary to simplify the internal structure
of the screw compressors, so to improve reliability, re-
duce costs, and enhance market competitiveness.

SUMMARY OF THE INVENTION

[0004] In view of the foregoing, the present invention
provides a screw compressor, so as to solve or at least
alleviate one or more of the aforementioned problems
and other problems in the prior art, or to provide alterna-
tive technical solutions for the prior art.

[0005] According to a first aspect of the presentinven-
tion, a screw compressor is provided, comprising:

a rotor set comprising a pair of male rotor and female
rotor meshing with each other, where the axis of the
main shaft of the male rotor and the axis of the main
shaft of the female rotor are parallel to each other,
and the male rotor and the female rotor are respec-
tively provided with grooves with the same width in
the axial direction that are arranged circumferentially
around them in the same radial direction, wherein,
the bottom surface of the grooves of the male rotor
and the bottom surface of the grooves of the female
rotor are the outer circumferential surface of the main
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shaft of the male rotor and the outer circumferential
surface of the main shaft of the female rotor, respec-
tively;

a rotor housing for accommodating the rotor set; and

a partition plate, fixed on the rotor housing, for divid-
ing the rotor housing into a low-pressure stage hous-
ing and a high-pressure stage housing connected to
each other, wherein the partition plate has a first an-
nular section and a second annular section connect-
ed to each other, where the first annular section and
the second annular section are respectively embed-
ded in the groove of the male rotor and that of the
female rotor and have the same or substantially the
same width in the axial direction as the groove of the
male rotor and that of the female rotor, and the first
annular section has a free end and a connecting end
connected to the second annular section, and the
second annular section has a free end and a con-
necting end connected to the first annular section;

wherein, the diameter of the annular outer surface
ofthefirstannular section is the same or substantially
the same as the diameter of the circle where the
tooth tips of the male rotor teeth of the male rotor are
located, and the diameter of the annular inner sur-
face of the first annular section is the same or sub-
stantially the same as the diameter of the main shaft
of the male rotor; and wherein, the diameter of the
annular outer surface of the second annular section
is the same or substantially the same as the diameter
of the circle where the tooth tips of the female rotor
teeth of the female rotor are located, and the diam-
eter of the annular inner surface of the second an-
nular section is the same or substantially the same
as the diameter of the main shaft of the female rotor.

[0006] The connecting end of the first annular section
and the connecting end of the second annular section
may form an intermediate section of the partition plate,
where the intermediate section is located between the
male rotor and the female rotor.

[0007] Thefirstannularsectionandthe second annular
section may be integrally formed.

[0008] The free end of the first annular section may be
provided with outlines that are the same or similar to the
contour outlines of the male rotor teeth of the male rotor,
the free end of the second annular section may be pro-
vided with outlines that are the same or similar to the
contour outlines of the female rotor teeth of the female
rotor, and the intermediate section may be provided with
outlines that are the same or similar to the contour out-
lines of the male rotor teeth of the male rotor and/or the
same or similar to the contour outlines of the female rotor
teeth of the female rotor.

[0009] The partition plate may further comprise a first
annular extension section and a second annular exten-
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sion section, wherein the first annular extension section
is embedded in a groove of the male rotor, with one end
thereof connected to the connecting end of the first an-
nular section, and the second annular extension section
is embedded in a groove of the female rotor, with one
end thereof connected to the connecting end of the sec-
ond annular section,

wherein, the diameter of the annular outer surface
of the first annular extension section is the same as
the diameter of the circle where the tooth tips of the
male rotor teeth of the male rotor are located, and
the diameter of the annular inner surface of the first
annular extension section is the same or substan-
tially the same as the diameter of the main shaft of
the male rotor; and wherein, the diameter of the an-
nular outer surface of the second annular extension
section is the same as the diameter of the circle
where the tooth tips of the female rotor teeth of the
female rotor are located, and the diameter of the an-
nular inner surface of the second annular extension
section is the same or substantially the same as the
diameter of the main shaft of the female rotor;

wherein, the end face of the first annular extension
section facing the high-pressure stage housing is
flush with the end face of the first annular section
facing the high-pressure stage housing, and the end
face of the second annular extension section facing
the high-pressure stage housing is flush with the end
face of the second annular section facing the high-
pressure stage housing; and wherein, the width of
the first annular extension section in the axial direc-
tion is the same as the width of the second annular
extension sectionin the axial direction, and is smaller
than the width of the first annular section in the axial
direction and the width of the second annular section
in the axial direction.

[0010] Theotherend of the firstannular extension sec-
tion may be provided with outlines that are the same or
similar to the contour outlines of the male rotor teeth of
the male rotor, and the other end of the second annular
extension section may be provided with outlines that are
the same or similar to the contour outlines of the female
rotor teeth of the female rotor.

[0011] The first annular extension section, the second
annular extension section, the first annular section, and
the second annular section may be integrally formed.
[0012] Seal structures may be respectively provided
on the annular inner surface of the first annular section,
the annular inner surface of the second annular section,
the annular inner surface of the first annular extension
section, and the annular inner surface of the second an-
nular extension section.

[0013] The partition plate may be made of metal;
and/or the partition plate may be fixed to the rotor housing
by bolt connection.
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[0014] The low-pressure stage housing and the high-
pressure stage housing may be integrally constructed to
form the rotor housing.

[0015] The screw compressor may comprise a gas re-
plenishment structure that is arranged at the high-pres-
sure stage housing and connected to a high-pressure
stage suction chamber.

[0016] According to a second aspect of the present
invention, a refrigeration system is further provided,
wherein the refrigeration system is configured with the
screw compressor, a condenser, a throttling device, and
an evaporator connected into a circuit.

[0017] Itcanbe appreciatedthatthe screw compressor
according to the present invention has a simple structure
and compact layout. It achieves two-stage compression
ofthe gaseousrefrigerant entering the screw compressor
merely through a pair of meshing male and female rotors,
further improving the compression ratio and thus improv-
ing the compression efficiency of the screw compressor.
In addition, it can save components, reduce manufactur-
ing costs, and improve installation efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The technical solution of the present invention
will be described in further detail below in conjunction
with the accompanying drawings and embodiments.
However, it should be appreciated that these drawings
are only designed for explanatory purposes and are in-
tended to conceptually illustrate the structural configura-
tions described herein, without the need to be drawn pro-
portionally.

FIG. 1 is a cross-sectional view of a screw compres-
sor according to the present invention;

FIG. 2 is a first longitudinal sectional view of the
screw compressor shown in FIG. 1;

FIG. 3 is a cross-sectional view of the rotor housing
of the screw compressor shown in FIG. 1;

FIG. 4 is a structural schematic diagram of a partition
plate of the screw compressor shown in FIG. 1;

FIG. 5is a structural schematic diagram of a partition
plate of the screw compressor shown in FIG. 1;

FIG. 6 is a second longitudinal sectional view of the
screw compressor shown in FIG. 1; and

FIG. 7 is a second longitudinal sectional view of the
screw compressor shown in FIG. 1 with the rotor set
omitted.

DETAILED DESCRIPTION

[0019] The content of the present invention and the
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differences between the present invention and the prior
art can be understood by referring to the accompanying
drawings and the text. The technical solution of the
presentinvention will be described in further detail below
through the accompanying drawings and by enumerating
some optional embodiments of the present invention.
[0020] It should be noted that any technical features
or solutions in the embodiments are one or several of
multiple optional technical features or technical solutions.
For brevity, it is neither possible to exhaustively enumer-
ate herein all alternative technical features and technical
solutions of the present invention, nor is it possible to
emphasize that the implementation of each technical fea-
ture is one of the optional multiple implementations.
Therefore, those skilled in the art should be appreciate
that any technical means provided by the present inven-
tion can be substituted, or any two or more technical
means or technical features provided by the present in-
vention can be combined with each other to obtain a new
technical solution.

[0021] Any technical feature or technical solution with-
in the embodiments does not limit the scope of protection
of the present invention. The scope of protection of the
present invention should include any alternative techni-
cal solutions that those skilled in the art can think of with-
out creative labor, as well as any new technical solutions
obtained by those skilled in the art by combining any two
or more technical means or technical features provided
by the present invention.

[0022] FIG. 1 schematically illustrates the structure of
an embodiment of a screw compressor according to the
present invention in general. The screw compressor 10
is composed of a rotor set 100, a rotor housing 200 for
accommodating the rotor set 100, a partition plate 300,
and other components. The rotor set 100 includes a pair
of malerotor 110 and female rotor 120 meshing with each
other and having spiral teeth in opposite rotating direc-
tions. Specifically, the male rotor 110 is composed of
several male rotor teeth that are sequentially connected
in the circumferential direction of the main shaft A, and
the female rotor 120 is composed of several female rotor
teeth that are sequentially connected in the circumferen-
tial direction of the main shaft B. Wherein, the gear ratio
of the male rotor teeth and the female rotor teeth can be,
forexample, 5:7 or 6:8. As can be clearly seen from FIGS.
1 and 2, the axis of the main shaft A of the male rotor
110 and the axis of the main shaft B of the female rotor
120 are parallel to each other, and the male rotor 110
and the female rotor 120 are respectively provided with
grooves in the same radial direction. Wherein, the
grooves of the male rotor 110 and those of the female
rotor 120 are arranged circumferentially around the male
rotor 110 and the female rotor 120 respectively and have
the same width in the axial direction. Wherein, the bottom
surface of the grooves of the male rotor 110 and the bot-
tom surface of the grooves of the female rotor 120 are
the outer circumference surface of the main shaft A of
the male rotor 110 and the outer circumference surface
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of the main shaft B of the female rotor 120, respectively.
[0023] It should be emphasized that the partition plate
300 is an important component of the two-stage screw
compressor of the present invention, which constitutes
the discharge port for low-pressure/first-stage compres-
sion and the suction port for high-pressure/second-stage
compression. The basic structure of the partition plate
and its relative positional relationship, mutual coopera-
tion, and connection relationship with other surrounding
components will be described in detail below in conjunc-
tion with the appended drawings.

[0024] In the embodiment shown in FIGS. 1 to 4, the
partition plate 300 is fixed to the rotor housing 200, for
example, by bolt connection, for dividing the rotor hous-
ing 200 into a low-pressure stage housing 210 and a
high-pressure stage housing 220 that are connected with
each other. Wherein, the low-pressure stage housing210
corresponds to a low-pressure stage rotor pair, and the
high-pressure stage housing 220 corresponds to a high-
pressure stage rotor pair. The starting end of the low-
pressure stage rotor pair, i.e., the first-stage suction port
230, is located on the rotor housing 200, especially on
the low-pressure stage housing 210. The tail end of the
low-pressure stage rotor pair, i.e., the first-stage dis-
charge port 240, is located on one side of the partition
plate 300 facing the low-pressure stage housing 210. The
starting end of the high-pressure stage rotor pair, i.e., the
second-stage suction port 250, is located on one side of
the partition plate 300 facing the high-pressure stage
housing 220, and the tail end of the high-pressure stage
rotor pair, i.e., the second-stage discharge port 260, is
located on the rotor housing 200, especially on the high-
pressure stage housing 220.

[0025] With continued reference to FIG. 4, the partition
plate 300 can be made of metal, such as high-strength
steel, cast iron, or alloy, and includes a first annular sec-
tion 310 and a second annular section 320 connected to
each other. The first annular section 310 and the second
annular section 320 are embedded in the grooves of the
male rotor 110 and the female rotor 120, respectively. In
addition, the width of the first annular section 310 and
that of the second annular section 320 in the axial direc-
tion is the same or substantially the same as the width
of the groove of the male rotor 110 and that of the female
rotor 120 in the axial direction. For example, the width of
the first annular section 310 and that of the second an-
nular section 320 in the axial direction is slightly smaller
than the width of the groove of the male rotor 110 and
that of the female rotor 120 in the axial direction. Specif-
ically, due to the relative motion between the rotor set
100 and the partition plate 300, a small gap can be left
between the two. In addition, in order to allow the partition
plate 300 to move axially during installation, the distance
between the partition plate 300 and the end face of the
low-pressure stage rotor pair can be adjusted within a
certain set distance, which is, for example, generally not
greater than 0.1mm, and the distance between the par-
tition plate 300 and the end face of the high-pressure



7 EP 4 421 322 A1 8

stage rotor pair is set to about 1mm. Furthermore, the
first annular section 310 has a free end 311 and a con-
necting end 312 connected to the second annular section
320, and the second annular section 320 has a free end
321 and a connecting end 322 connected to the first an-
nular section 310. In order to ensure the mutual flow of
refrigerant gas between the low-pressure stage housing
210 and the high-pressure stage housing 220, a first con-
necting notch is formed circumferentially between the
free end 311 and the connecting end 312 of the first an-
nular section 310, and a second connecting notch is
formed circumferentially between the free end 321 and
the connecting end 322 of the second annular section
320, thereby forming the first-stage discharge port 240
and the second-stage suction port 250. At this point, the
area of the first-stage discharge port 240 is the same as
the area of the second-stage suction port 250. The range
of the central angle of the first annular section 310, i.e.,
the central angle of the circular arc section between the
free end 311 and the connecting end 312, is between X
and 360° (excluding the endpoint), where X=360 ° - a ,
and a is cornerite of the low-pressure section of the male
rotor. It should be noted that the cornerite of the low-
pressure section of the male rotor is the circumferential
angle swept from the suction end face to the discharge
end face by the spiral movement of the tooth tip of the
male rotor along the tooth space. The range of the central
angle of the second annular section 320, i.e., the central
angle of the circular arc section between the free end
321 and the connecting end 322, is between Y and 360°
(excluding the endpoint), where Y=360 ° - B, and § is
cornerite of the low-pressure section of the female rotor.
It should be noted that the cornerite of the low-pressure
section of the female rotor is the circumferential angle
swept from the suction end face to the discharge end
face by the spiral movement of the tooth tip of the female
rotor along the tooth space. It can be seen that the par-
tition plate 300 reduces the radial area of refrigerant gas
flow in the radial direction of the rotor set 100 and can
effectively achieve second-stage compression.

[0026] In addition, the diameter of the annular outer
surface of the first annular section 310 is the same or
substantially the same as the diameter of the circle where
the tooth tips of the male rotor teeth of the male rotor 110
are located. For example, the diameter of the annular
outer surface of the first annular section 310 is slightly
larger than the diameter of the circle where the tooth tips
of the male rotor teeth of the male rotor 110 are located.
Specifically, due to the relative rotation of the male rotor
110 and the rotor housing 200, a small gap can be left
between the two, and the annular outer surface of the
first annular section 310 can be tightly fixed to the rotor
housing 200. The diameter of the annular inner surface
ofthefirstannular section 310 is the same or substantially
the same as the diameter of the main shaft A of the male
rotor 110. For example, the diameter of the annular inner
surface of the first annular section 310 is slightly larger
than the diameter of the main shaft A of the male rotor
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110. Meanwhile, the diameter of the annular outer sur-
face of the second annular section 320 is the same or
substantially the same as the diameter of the circle where
the tooth tips of the female rotor teeth of the female rotor
120 are located. Forexample, the diameter of the annular
outer surface of the second annular section 320 is slightly
larger than the diameter of the circle where the tooth tips
of the female rotor teeth of the female rotor 120 are lo-
cated. Due to the relative rotation between the female
rotor 120 and the rotor housing 200, a small gap can be
left between the two, and the annular outer surface of
the second annular section 320 can be tightly fixed to the
rotor housing 200. The diameter of the annular inner sur-
face of the second annular section 320 is the same or
substantially the same as the diameter of the main shaft
B of the female rotor 120. For example, the diameter of
the annular inner surface of the second annular section
320 is slightly larger than the diameter of the main shaft
B of the female rotor 120. When installing a screw com-
pressor, the operator can first embed or sleeve the first
annular section 310 and the second annular section 320
of the partition plate 300 into the groove of the male rotor
110 and that of the female rotor 120, respectively, and
insert the rotor set 100 together with the partition plate
300 into the accommodating chamber of the rotor hous-
ing 200, thereby simplifying the installation steps. In this
case, the low-pressure stage housing 210 and the high-
pressure stage housing 220 can be constructed as one
to form the rotor housing 200, as shown in FIGS. 1 and
4. At this point, the annular outer surface of the first an-
nular section 310 and the annular outer surface of the
second annular section 320 of the partition plate 300 can
be fitted with the inner wall of the rotor housing 200, mak-
ing the internal space of the rotor housing 200 more com-
pact. This can save unnecessary bolts and bolt holes,
reduce installation time, and save material costs.
[0027] In combination with the above embodiments, in
other optional embodiments, the connecting end 312 of
the first annular section 310 and the connecting end 322
of the second annular section 320 form the intermediate
section 330 of the partition plate 300, where the interme-
diate section 330 is located between the male rotor 110
and the female rotor 120. For the convenience of man-
ufacture, the first annular section 310 and the second
annular section 320 can be integrally formed. In addition,
in order to improve compression efficiency, the free end
311 of the first annular section 310 can be provided with
outlines that are the same or similar to the contour out-
lines of the male rotor teeth of the male rotor 110, and
the free end 321 of the second annular section 320 can
be provided with outlines that are the same or similar to
the contour outlines of the female rotor teeth of the female
rotor 120. In addition, the intermediate section 330 is pro-
vided with outlines that are the same or similar to the
contour outlines of the male rotor teeth of the male rotor
110, and/or the outlines that are the same or similar to
the contour outlines of the female rotor teeth of the female
rotor 120.
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[0028] In another embodiment of the partition plate of
the screw compressor disclosed according to the present
invention as shown in FIG. 5, the first annular section
3104, the second annular section 320a, the intermediate
section 330a, the free end 311a and the connecting end
312a of the first annular section 310a, the free end 321a
and the connecting end 322a of the second annular sec-
tion 320a, and other parts or components of the partition
plate 300a can refer to the aforementioned embodiment
of the partition plate 300 as shown in FIG.4, which will
not be repeated here. The partition 300a further compris-
es a first annular extension section 340a and a second
annular extension section 350a. The first annular exten-
sion section 340a is embedded in the groove of the male
rotor 110, with one end 341a thereof connected to the
connecting end 312a of the first annular section 310a.
And, the second annular extension section 350a is em-
bedded in the groove of the female rotor 120, with one
end 351a thereof connected to the connecting end 322a
of the second annular section 320a. The diameter of the
annular outer surface of the first annular extension sec-
tion 340a is the same as the diameter of the circle where
the tooth tips of the male rotor teeth of the male rotor 110
are located, and the diameter of the annularinner surface
of the first annular extension section 340a is the same
or substantially the same as the diameter of the main
shaft A of the male rotor 110. In addition, the diameter
of the annular outer surface of the second annular ex-
tension section 350a is the same as the diameter of the
circle where the tooth tips of the female rotor teeth of the
female rotor 120 are located, and the diameter of the
annular inner surface of the second annular extension
section 350a is the same or substantially the same as
the diameter of the main shaft B of the female rotor 120.
[0029] Ontheonehand,the endface ofthefirstannular
extension section 340a facing the high-pressure stage
housing 220 is configured to be flush with the end face
of the first annular section 310a facing the high-pressure
stage housing 220, and the end face of the second an-
nular extension section 350a facing the high-pressure
stage housing 220 is configured to be flush with the end
face of the second annular section 320a facing the high-
pressure stage housing 220. On the other hand, the width
of the first annular extension section 340a in the axial
direction is the same as the width of the second annular
extension section 350a in the axial direction, and is small-
er than the width of the first annular section 310a in the
axial direction and the width ofthe second annular section
320ain the axial direction, so that the area of the second-
stage suction port 250 is smaller than the area of the first-
stage discharge port 240, thus furtherimproving the com-
pression ratio of the second stage.

[0030] For the convenience of manufacture, the first
annular extension section 340a and the second annular
extension section 350a can be designed to be integrally
formed with the first annular section 310a and the second
annular section 320a. In this case, in order to install the
integrally formed partition plate 300a into the groove of
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the rotor set 100, the partition plate 300a can be divided
into independent two or more sections along the dashed
line in FIG. 5 at the intermediate section 330. In addition,
in order to improve compression efficiency, the other end
342a of the first annular extension section 340a is pro-
vided with outlines that are the same or similar to the
contour outlines of the male rotor teeth of the male rotor
110, and the other end 352a of the second annular ex-
tension section 350a is provided with outlines that are
the same or similar to the contour outlines of the female
rotor teeth of the female rotor 120.

[0031] Those skilled in the art can readily contemplate
that the annular inner surface of the first annular section
310a, the annular inner surface of the second annular
section 320a, the annularinner surface of the first annular
extension section 340a, and the annular inner surface of
the second annular extension section 350a are respec-
tively provided with seal structures (not shown), such as
labyrinth seal structures, or contact or non-contact rotary
seal structures such as oil groove seals, sliding ring seals,
lip seals, etc., so as to prevent refrigerant gas leakage.
In this case, the gap between the inner diameter of the
seal structure and the bottom surface of the grooves of
the rotor set is designed to be no more than 2mm.
[0032] As an alternative solution, the screw compres-
sor 10 also comprises a gas replenishment structure 400
for introducing refrigerant gas from, for example, an
economizer, into the second-stage suction port 250. Spe-
cifically, the gas replenishment structure is arranged at
the high-pressure stage housing 220, and the gas re-
plenishment structure 400 is connected to the high-pres-
sure stage suction chamber (i.e., the position of the sec-
ond-stage suction port 250). Referring to FIGS. 1, 3, 6,
and 7, the refrigerant gas used for gas replenishment
can be first transported to the gas replenishment cham-
ber 420 to be mixed with the discharged gas that has
undergone low-pressure/first-stage compression as
soon as possible, and the gas pressure is stabilized in
the gas replenishment chamber 420 before the refriger-
ant gas enters the second-stage suction port 250, there-
by ensuring the stability of the suction pressure of the
high-pressure stage rotor pair so as to further optimize
the compression effect of the second-stage compres-
sion.

[0033] In addition, the present invention further pro-
vides a refrigeration system configured with the afore-
mentioned screw compressor. The refrigeration system
comprises a cooling tower, a water chilling unit, and a
pumping device, etc. connected through pipelines,
wherein the water chilling unit is composed of the afore-
mentioned screw compressor, a condenser, a throttling
device, an evaporator, and other components connected
into a circuit.

[0034] If terms such as "first" and "second" are used
herein to limit components, those skilled in the art should
be aware that the use of "first" and "second" is only for
the purpose of distinguishing components in terms of de-
piction. Unless otherwise stated, the above terms do not
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have any special meanings.

[0035] Furthermore, as to the terms used to indicate
positional relationships or shapes in any of the technical
solutions disclosed in the present invention, unless oth-
erwise stated, the implications thereof include states or
shapes that are approximate, similar, or close to them.
Any component provided by the present invention can
be either assembled from multiple individual components
or manufactured as a separate component using an in-
tegration process.

[0036] If terms such as "center", "longitudinal”, "trans-
verse", "front", "back", "left", "right", "vertical", "horizon-
tal", "top", "bottom", "inside", "outside", etc. are used in
the depiction of the present invention, the orientations or
positional relationships indicated by the above terms are
based on the orientations or positional relationships
shown in the drawings. These terms are used merely for
the convenience of describing the present invention and
simplifying the description, rather than indicating or im-
plying that the device, mechanism, component or ele-
mentreferred to must have a specific orientation, be con-
structed and operated in a specific orientation, so they
cannot be understood as forming limitations on the scope
of protection of the present invention.

[0037] Last, it should be noted that the above embod-
iments are only used to illustrate the technical solution
of the present invention but not to limit it. Although the
present invention has been described in detail with ref-
erence to preferred embodiments, those skilled in the art,
however, should understand that the specific embodi-
ments of the present invention as described herein are
provided by way of example only. The scope of protection
is defined by the appended claims.

Claims
1. A screw compressor (10), comprising:

a rotor set (100) comprising a pair of male rotor
(110) and female rotor (120) meshing with each
other, where axis of a main shaft of the male
rotor and axis of a main shaft of the female rotor
are parallel to each other, and the male rotor
and the female rotor are respectively provided
with grooves with the same width in an axial di-
rection that are arranged circumferentially
around them in the same radial direction, where-
in a bottom surface of grooves of the male rotor
and a bottom surface of grooves of the female
rotor are an outer circumferential surface of the
main shaft of the male rotor and an outer cir-
cumferential surface of the main shaft of the fe-
male rotor, respectively;

a rotor housing (200) for accommodating the ro-
tor set; and

a partition plate (300), fixed on the rotor housing,
for dividing the rotor housing into a low-pressure
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stage housing (210) and a high-pressure stage
housing (220) connected to each other, wherein
the partition plate has a first annular section
(310) and a second annular section (320) con-
nected to each other, where the firstannular sec-
tion and the second annular section are respec-
tively embedded in a groove of the male rotor
and that of the female rotor and have the same
or substantially the same width in the axial di-
rection as the groove of the male rotor and that
of the female rotor, and the first annular section
has a free end (311) and a connecting end (312)
connected to the second annular section, and
the second annular section has a free end (321)
and a connecting end (322) connected to the
first annular section;

wherein, a diameter of an annular outer surface
of the first annular section is the same or sub-
stantially the same as a diameter of a circle
where tooth tips of male rotor teeth of the male
rotor are located, and a diameter of an annular
inner surface of the first annular section is the
same or substantially the same as a diameter
of the main shaft of the male rotor; and wherein,
a diameter of an annular outer surface of the
second annular section is the same or substan-
tially the same as a diameter of a circle where
tooth tips of female rotor teeth of the female rotor
are located, and a diameter of an annular inner
surface of the second annular section is the
same or substantially the same as a diameter
of the main shaft of the female rotor

The screw compressor according to claim 1, wherein
the connecting end of the first annular section and
the connecting end of the second annular section
form an intermediate section of the partition plate,
where the intermediate section is located between
the male rotor and the female rotor.

The screw compressor according to claim 2, wherein
the first annular section and the second annular sec-
tion are integrally formed.

The screw compressor according to claim 2 or 3,
wherein the free end of the first annular section is
provided with outlines that are the same or similar
to contour outlines of male rotor teeth of the male
rotor, the free end of the second annular section is
provided with outlines that are the same or similar
to contour outlines of female rotor tooth of the female
rotor, and the intermediate section is provided with
outlines that are the same or similar to contour out-
lines of male rotor teeth of the male rotor and/or out-
lines that are the same or similar to contour outlines
of female rotor teeth of the female rotor.

The screw compressor according to claim 2 or 3,
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wherein the partition plate further comprises a first
annular extension section and a second annular ex-
tension section, where the first annular extension
section is embedded in a groove of the male rotor,
with one end thereof connected to the connecting
end of the first annular section, and the second an-
nular extension section is embedded in a groove of
the female rotor, with one end thereof connected to
the connecting end of the second annular section,

wherein, a diameter of an annular outer surface
of the first annular extension section is the same
as a diameter of a circle where tooth tips of male
rotor teeth of the male rotor are located, and a
diameter of an annular inner surface of the first
annular extension section is the same or sub-
stantially the same as the diameter of the main
shaft of the male rotor; and wherein, a diameter
of an annular outer surface of the second annu-
lar extension section is the same as a diameter
of a circle where tooth tips of female rotor teeth
of the female rotor are located, and a diameter
of an annular inner surface of the second annu-
lar extension section is the same or substantially
the same as the diameter of the main shaft of
the female rotor;

wherein, an end face of the first annular exten-
sion section facing the high-pressure stage
housing is flush with an end face of the first an-
nular section facing the high-pressure stage
housing, and an end face of the second annular
extension section facing the high-pressure
stage housing is flush with an end face of the
second annular section facing the high-pressure
stage housing; and wherein, a width of the first
annular extension section in the axial direction
is the same as a width of the second annular
extension section in the axial direction, and is
smaller than a width of the first annular section
in the axial direction and a width of the second
annular section in the axial direction.

The screw compressor according to claim 5, wherein
the other end of the first annular extension section
is provided with outlines that are the same or similar
to contour outlines of male rotor teeth of the male
rotor, and the other end of the second annular ex-
tension section is provided with outlines that are the
same or similar to contour outline of female rotor
teeth of the female rotor.

The screw compressor according to claim 5, wherein
the first annular extension section, the second an-
nular extension section, the first annular section, and
the second annular section are integrally formed.

The screw compressor according to claim 5, wherein
seal structures are respectively provided on the an-
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10.

1.

12.

nular inner surface of the first annular section, the
annular inner surface of the second annular section,
the annular inner surface of the first annular exten-
sion section, and the annular inner surface of the
second annular extension section.

The screw compressor according to any of claims
1-3, wherein the partition plate is made of metal;
and/or the partition plate is fixed to the rotor housing
by bolt connection.

The screw compressor according to any of claims
1-3, wherein the low-pressure stage housing and the
high-pressure stage housing are integrally con-
structed to form the rotor housing.

The screw compressor according to any of claims
1-3, wherein the screw compressor comprises a gas
replenishment structure (400) that is arranged at the
high-pressure stage housing and connected to a
high-pressure stage suction chamber.

A refrigeration system, wherein the refrigeration sys-
tem is configured with the screw compressor accord-
ing to any of claims 1-11, a condenser, a throttling
device, and an evaporator connected into a circuit.



EP 4 421 322 A1

10 210 110 310 220

Y

/L

I
200 120 100 320

Figure 1



Figure 2



EP 4 421 322 A1

230
210
............ s e e
240
200
250
220

260

Figure 3

1"



EP 4 421 322 A1

W
<o

310 312 322 320

311 321

330

Figure 4

12



EP 4 421 322 A1

W
o
o
o

310a 312a 322a 320a

311a 321a

330a 340a 342a 34la 35la 350a 352a

Figure 5



Figure 6



Figure 7



EP 4 421 322 A1

Europdisches
Patentamt

Euvopean .
.0) e s EUROPEAN SEARCH REPORT
des brevets EP 24 16 0065

Application Number

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 3 209 990 A (ROLAND AKERMAN IWAN ERNST) |[1-3,9-12 INV.
5 October 1965 (1965-10-05) F04C18/16
* column 2, line 1 - column 4, line 72; F04C23/00

figures 2,7-10 *

A US 2022/112895 Al (KASAHARA MASAYUKI [JP] [1-12
ET AL) 14 April 2022 (2022-04-14)

* paragraph [0020]; claim 1; figures 2-6 *
A CN 106 704 179 A (SHANGHAI GLOBE SCREW 1-12
TECH CO LTD) 24 May 2017 (2017-05-24)
* paragraph [0042] - paragraph [0045];
figures *

25

30

35

40

45

50

55

TECHNICAL FIELDS
SEARCHED  (IPC)

F04C

1 The present search report has been drawn up for all claims

Place of search Date of completion of the search Examiner
8 Munich 12 July 2024 Descoubes, Pierre
o
o
§ CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
& E : earlier patent document, but published on, or
S X : particularly relevant if taken alone after the filing date
2 Y : particularly relevant if combined with another D : document cited in the application
e document of the same category L : document cited for other reasons
z Atechnological BAcKGrouNd e
Q O : non-written disclosure & : member of the same patent family, corresponding
o P :intermediate document document
o
w

16




EP 4 421 322 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 24 16 0065

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

12-07-2024
Patent document Publication Patent family Publication
cited in search report date member(s) date
Us 3209990 05-10-1965 DE 1428026 Al 12-12-1968
GB 1003961 A 08-09-1965
SE 307215 B 23-12-1968
Us 3209990 A 05-10-1965
Us 2022112895 14-04-2022 CN 113383163 A 10-09-2021
EP 3922853 Al 15-12-2021
JP 7246417 B2 27-03-2023
JP W02020162046 Al 02-12-2021
TW 202030417 A 16-08-2020
Us 2022112895 Al 14-04-2022
WO 2020162046 Al 13-08-2020
CN 106704179 24-05-2017 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

17




	bibliography
	abstract
	description
	claims
	drawings
	search report

